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INTE GRAL BRftKlKQ INDICATOR FOR A VRTTTCTtn 

f \t\.t> ^ THE \MNf£K-T\Ofi 

This iitwnticn relates to a aystem for 
indicating braking by a vehirlft^ comprising an 
electronic system for processing actual speed and 
engine revolutions signals and a segment ot iigiits 
v/tiidi « ei jiesalt of proportionality (controlled by the 
electronie eystem) between the vehicle's actiial loss of 
speed and Uie iiuuiifcir ol liyliLw axu3 the apeed wiLh which 
they light up ( convergent ly or divergently) in two 
segments of lights (making up the whole segment) 
located in the rear part of the vehicle provides other 
drivers with rapid information on the actual loss of 
speed as a result of action on the braking system or 
rapid slowing of the engine, the type of brakli^y lieiiag 
performed (sudden or progressive) and whether at the 
end the vehicle is moving or stationary « 
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DESCRIPTION OP THE PRIOR ART 

Braking systems have developed greatly sinne 
the time when the motorcar was invented to offer 
greater effectiveness and satety. However, 
comparativ-ely cpeaking, braking indicators have not 
developed In parallel. 

From the mechanical point of view the task of 
a vehicle's braking system is zo control or slow down 
its forward movement and the brake lights indicate to 
ocher drivers that the system has been operated. 
However in some vehicle mechanical or drivers' manuals 
the following concept is expressed in various ways: 



""the beet brake for a vehicle io ito engine'^ 



which 



applies when descending long gradients as well as in 
other cituationc (entering or leaving bends, assisting 
braking, loss of braking system, etc.), and as far as 
other drivero are concerned this type of braking (which 
can give rise co a sudden loss of speed) can only be 
assessed subjectively by the relative change in the 
positions of Tilie vehicles. 
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Existing vehicle birakliigr indicatoro on the 
other hand are llTnited to giving other drivers notice 
of the fact that the braking syatem has been activated, 
but they do not indlcatfi with what intensity this has 
5 been done, "^^^ therefore provide no information about 
the effective drop in speed prortunftd, or r.hft r.inw in 
which this occura (fierce or gentle braking) , 
whether at tbA ftnd thft Vfihifilft iR moving or stationary. 

With both types of braking and possible 
10 combinations of the two the problem is that the 
informaticsn which is received about the vehicle's 
actual loss of speed and whether at the end it is in 
motion ia insufficient, sxabjective and in many cases 
late. 

IS Under certain visibility conditions (fog) 

hrakp. lights have to be Incrftasftd in brighhnR«R in 
order to be at least visible, as do the side lighLB 
when these are operating on the fog setting . 

Also when environmental illumination (or the 

20 headlamps ot the vehicle behind) is very bright at the 
roar of the vehicle, perception of the intensity of the 
brake lights is enormously reduced. 

Finally, in come x-oad configurations and at 
some distances observation of a vehicle whose brake 

25 lights are lit does not provide any indication whether 

Che said, vehicle Is moving or stationary, ana* therefore 
what change in speed ahould be madci only a subjective 
appreciation of the speed with which the relative 
change in poeitione occurs provides an idea, in many 

30 cases a lace idea, of whether the other vehicle ia 
moving or stationary, and this frequently causes 
vehicles to approach too closely. 

Patento X>d90339G| P0531328, PD100S7S, 
P9 002441 and others which relate to braking indicators 

35 which use intermittent flashing, flashing stop lights. 
Changes in the brightness or rhythm of the brake lights 
in proportion to deceleration , indicators whioh 
memorize the initial braking force applied, and various 
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Byatems to detect sudden accelerations and 
decelerati ori a , are known . 

None of these patents takes a combined view 
of the problem of the detection and tranfiinission ot aii 
parameters I possible forms of braking/ whether 
the vehicle is at the end moving or stationary, the way 
inforin^itioii. un euvlroiisiieiiLaLl cuiiditions is transmitted 
and the ways of conveying this and the criteria 
applicable to it diller subsUautlally iii naLuire. 
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DESCRIPTION OF THE INVENTION 

This patent offers a solution for conveying 
ji(^,j^^3^x'y liiraxitid.Lluxx Uu uUtiiiiKX' drXvui.*fci Ixi euiy type of 
braking and under any environmental or lighting 
15 uoiidiLiuns, pxwld-LJtiy ixiforukiLluxi uii Lhts luaa of apeed 
which the braking system or slowing of the engine 
produuea, Lht* upfcsttd wiLh which uhla uucui-ii (whtsLh^ix- the 
braking is fierce, gentle or total) and the final 
uuxxdlLluij of the vehicle (Lxavulliug or sLaLluxieLxy} , in 
20 a rapid and easily understandable way. 

The magnittide of a vehicle's speed loss 
c^fipRndR on thw npRf»d at which it ifl travelling at the 
moment braking is applied (slowing 10 kph when 
rravelling at 17.0 kph rm r motorway tr not as 
p 25 significant as dropping this speed when travelling in 

cown or in a queue at bO kph), and the rate at which 
this slowing takes place (indicating whether the 
braking is fierce or pirogresaive) . 

The various systems for obtaining a signal 
30 trom a change in a vehiclft's spewed and r.hangftA In 
engine rpm are not regarded as being relevant in this 
patent:, given nhft fta53«^ and thR large nnmber ot 
possibilities available for providing them in any 
existing vehicle, tor example: 
35 • The wheel speed signal can be obtained: from the ABS 
system, trom an optical reader, or by installing any 
of the meiny systems which enable ua to know the wheel 
Speed (rotameters. May ettect, anemometers, etc.). 



10/12 '01 12:26 PAX 91308606^ ELZABURU 1^006 



ly 

^ 3 

S 5 

Til 



• Llkfeswlue the rpm eisnal from the engine can be 
obtained t fxx>m the alternator, rev count er^ sparlcing 
cullrf optical reader, intedce anexnoineter, etc- 

The Bystem indicating hraking comprises a 
5 total aeyuieiit (of the width of the rear of the 
vehiolo'd ooachwork or its rear window) which may have 
a rixed zone which initially liyhcs up at each end 
(regardless of the drop in speed and the type of 
bralcLng) ae soon as force is applied Lo the brake pedal 
10 or the engine is slowed, which is independent of the 
brakiiiy pajLauieLers (it acts like a conventional brake 
light) , and on either side a segment which lights up in 
proportiwA to the brakixay pciraiiuetexB, wlilch is 
controlled by a microprooeasor through a braking 
15 proqram. 

In the centre point of the total segment a 
reflector or any type ol indicator (or the 
environmental light sensor itself) occupies the centre 
of the di:dplay. 

20 As the wheels lose speed (as a result of 

action on the bralcing eyetem or slowing of the engine) g 
as well as the ends of the total segment lighting up 
instanraneously lights light up in proportion to the 
\OHR nf RpRRrI, their jmrnber and the rate at which they 

25 light up varying with the loss of speed during braking. 
The rate at which the lights light up away 
from (or towards) the central indicator is directly 
proportional to the actual rate at which Rpmd in lost 
by the vehicle per unit time and the number which light 
up Ifl proportional to th« actual Iqrs of speed as an 
absolute value. 

The rate at which the lights light up azid the 
number which light up provide rapid information about 
Che rate at which Rpeed ih hfting loRt and what final 

35 speed is reached (in comparison with the travelling] 
speed), and therefore the Iorr ot f;pc»Rr] until the 
vehicle is completely stationary- 
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• If the lights liqht up ylowly towwrde the centre (ox 
from the centre towards the edges) , the rate at which 
speea is lost is aluw in comparison with the speed at 
which the vehicle is travelling and progreBSive 

b (gentle braking); if in ttddiLion to this the nwriber 

of lighto which light up is few, this indicates that 
Che speed reduction is small (agaixi in coiapdixittoji 
with the epeed at which the vehicle was travelling) . 

• If the lights light up rapidly towards the centre (or 
10 away from the centre towards the edges) this tneane 

that the loss o£ speed is rapid in cowpcirisoji with 
the opeed at which the vehicle is travelling Cfioxce 
braking) and if the number of lights which light up 
io large I this means that the reduction in speed is 
15 also rapid (again in can?3arison with the speed at 
which the vehicle was travelling) . 

• It all the lights light up this means that the 
vehicle is stopped or that braking has locked the 

* wheels (total braking) . 

20 The warning lights remain lit while force is 

'T applied to the brake pedal and the eyatem acta with a 

O delay. as far as extinguishing of the lights is 

— concerned, so that if the bra)ce pedal ±s operated 

IJi repeatedly the system responds to the initial 

□ 25 conditions (and not to each of the instantaneous speeds 

rJ corresponding to each braking pulse) . 

The braking indicator system is controlled by 
a mi croprocftRRor w^ch reads the signal provided hy a 
analog to digital converter when indicating the 
30 intpmipfinnR genfiraterl hy hhft brake pedal or the 
engine rpm derivative sensor euid is supplemented with 
an environmental light sensor which (through the lED 
driver) establishes the brightness of the light emitted 
In a dirpintly propoTtlonal way when indicating braking, 
35 and a switch, in the event of fog, which disconnects 
thpt PTiviroTimRntal light SAnsnr and ensures maximum 
brightness from the braking indicator lights. 
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S-1 = Wheel speed signal 
B-2 ^ Drake pedal signal 
fi--^ = Rnglne rpm signal 
5 A*S - Signal conditlonexs 
DV = Derivative WRnRor 
IRQ- PI « Priority 1 interruption 
TPQ-P2 = Priority 2 interruption 
C.A.D. = Analog-digital converter 
10 MCP « Wi nmopT-nn^^RROT 
R ^ Clock 
D-L. = LED drivers 

B = Non-prpportional illumination zone 

L = PefTectnr nr ftnvironinflnral light sensor 

H 15 S - Zone in which lighting is proportional to the 

y • braking parameters 

ry If the system is stationary, acting on the 

20 brake pedal produces the highest priority interruption 
^ <IRQ PI) for the microproceccor (MCP) as a result of 

3 Which the analog signal (b.l) which is proportional to 

^ the wheel speed which continually paesee through the 

"1 signal condicioning circuit (A. 5.) and is converred 

j 25 into digital by the analog- digital converter (C<A.D.) 

fu is read by the nd-croprocessor (MCP) and processed in 

accordance with the ^braking indication'' program, 
lighting up the led in the fixed lighting zones (E) and 
through the LED driver the LEDs (S) corresponding to 
30 the loss o£ speed which Is produced, in accordance with 
the set determined by the initial speed. 

If the system is stationary a signal is 
produced from the derivative (DV) " to produce an 
instantaneous engine revolutions peak when action is 
3S taken on the gearbox, thic giving rise to a leooer 
priority interruption (IRQ-P2) In the microprocessor 
(MCP) as a result of which this reads the digital wheel 
speed slqnal coming from the analog-digital converter 
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(C.A.D.) and procBseee it in accordance with the 
^braking Indication'' program and curs off the 

indication when the wheel speed increases or reroainc 

constant: . 

5 Tlie "braking indication' program acts in the 

same way In both cases* so chac for exanple if rhR 
variably lit part [S) o£ each aegment of the viehicle's 
lighCB coraprlses 2u lighcs and Che vehicle is 
travelling at 120 kphi when action is taJcen on the 

10 braking eye rem or Blowing is effected through the 
gearbox the pirogram canoco the two fixed end lights (B) 
In each segment to light up at the same time as 
QDtabliohing the oct which lights up corresponding to 
this speed (120 kph) , the sensitivity ot progresRinti in 

15 this act being obtained by dividing the instantaneous 
speed read from the number of iiKDs in each segment (20) 
and processing the continuous signal received from the 
analog-digital converter (c.A.jj.) in relation to this 
sensitivity, this determining the number of lights 

20 Which light up and the speed at which they do so in 
such a way that the lights in thQ variable zone (S) 
liqhc up as the speed during braking passes through 
114, 108, 102, 12, 6 and 0 kph (if all the 20 

lights in each fc^eHuiuiiL llMhu up« Lhat is the rotal 

25 segment is illuminated, this means that the vehicle is 
wholly stationary) • 

The sensitivity which can be iitqoarted to the 
system depends only on the liuuibtjx ul liyhLa lorminq 
each segment (the more lights per segment, the more 

30 tjeiiulLlvu Lu ulicux«des in speed} . 

Whenever action is taken on the braking 
system the microprocessor (MCP) HtaleuLs Ll«5 series 
which light up corresponding to the initial speed at 
tliat monieati buU thts uyaLeia switches off the signal 

35 provided when action on the brake pedal ceases, with a 
specific delay (i.e. 3 newxids) , lii Lhis way, if the 
fnol- In lifted off the breike pedal for a few moments 
and then pressed down a^jcilii, i±ll Lhe liyliLs which were 
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lit before the brake pedal was released will remain lit 
and cbose corresponding zo ztie siabseqoient loss in speed 
wbxoh occur c during those and subsequent inoinents will 
light up. 

5 I£ the wheel speed is zero, operating the 

braking system will light up all the lights, in both 
the fixed sonc and the two ocgmcnto. 

The brightness of the light emitted by the 
liEDs (B and G) is controlled by the environmental light 
10 sensor (L) and the LKD driver (D.b,) in a way which is 
directly proportional to the environmental lighting 
conditions . 

A switch can be used to owitoh o££ ooncrol by 
the environmental light sensor and set all lights ft; 
15 and 6] to maximum brightnooo in the event of fog. 



